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a - Wo?*** ^ y VK7K*tt#y^--C*>5*y=^w^y = -*#Jt 
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ft a* , 7 * ^fb * » 7* * * h !>■ ^ ; t F^VT'of/Wkv^f^^ M>> r 

ir ^ /Mb ^ ^ * ^ * * h J > y t /u b ;\s v- 2 n x * * by ^6 Jf**ff 5 w i #t?# 5 
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y 3 -;KOli?^^^I|j:#(:E^$tii 2 0 0-5 0 0 0 0 ^) 

J51#84Kftffltf 5. # y xc^i^v^y ^-/KOlif ^^i 1 !^ 2 0 0 &l"Cfc 
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) ^fcii^y^^^>^y^-^^^*ffi^^^*tt^^^^ d Mb^^(c^^Lfcxi^y 

SfcH^Lfc ( (A-B) nS^^t^yB?3#ST-) ^^(cjl^L^o *fc % xK 

y zn ^ u ^ >/ y a— yv<op*«Jc^»«|ffi*y^-aMb*W{c*^Lfc^y^--i?fco"C 
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3 0 0 0-2 0 0 0 0 0--C*>S*^F»tt#y^^^>^y xt - 21 # y - 
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[0018] 

A-B-Aa^ns/^xi#yT — % A-Bl^o = #y (A-B) n §! ^ A- 

^y^ct^3^y^-(DSfi¥^^^-S^3 o o o * ?i , xT^y^ — it^/w^-e 

, 7>f^A»rtftt*5. Ii¥*d?i* 2 0 0 0 0 0feit8 t ft f*l 

J*j i# 3 0 0 0 ^ 2 0 0 0 0 0 #SSLV^, 
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5, :o±?4^9^-Ht|j:, ff -t Kn^i/S ({HJtlJ, S,8> ;/ y o - 
/W 8 , 2-kFo* 4 >li, 2-t Kn^rySfS, 2-t Kn^^^^oyi, 2 - t 

kb**/*^j^M) , a - t k o * v*<o*ttr*# k, ^y = y 

t^vy$-i$* — k e-xyvyfhy, i, 1, 4 - ^ *■ * -fe 
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% # # 4 L < , 0 . 3 - 3 £ * % # § <b & 4 L ^ o 3 Oli%J: 9 */ 
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[ 0 0 2 3 ] 
[ 0 0 2 4 ] 

*5§K(c^vnt, ^?or*^hy v*«ftft*ni (*fcB'>^nf r *xhy » (oas 

ft (*fctt->^ of* *^ h y ^) fc * fc*J* w O&gHb^ft t #KlIK 

$f-efc5^y^-, y >r *^ - s *y^^-Sra*.-c**ttsKy^-Ki^oy^m-&L, ^> 

S^i#Sfefcff*Lv^ 0 0S *. if , ' 8 O^o^KTKtc^^^^rfc^y^^w^i/y = -/w 

nf f y VSriDXLS^S^rfcm, iltftBHftft, 
iotiSStfy-e-i^^pf^^hyyxsiRft^ft (ifcuv^o^^^hyv) 

[ 0 0 2 5 ] 

p y 9 n # y - ^^y^-r 5 o * y * ^ ^ ^ y a-^ttffsci o ^^v^ 
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*^t^f FSl^UT^*t5i», tU|R B p B £ A# Lt#5. y = ^ w > ^ y - ;H0 ¥ 
^#^Stt&l::Bg3£$tl5*>©-?li&V N ;a s , 2 0 0 ~ 5 0 0 0 OiSjf * L^. ¥^#^4 

t stifcjKy xf i/y^ y = — /v t it> " ^ o =r — a- " <o4>wziGWLZ hx^z 
*>©##* L< ftJBSixS. #y xf w^^y 3-^Sr^jJt5*^< « *. , s-f-vs 

[ 0 0 2 6 ] 

fcl;:, * y = w > ^ y =» -A- (^n-^^B) i: 5 y ▼ - (^n^ 

a) ©ji# ilk, ^ys-^s^citfitii^^f ^y = y K«©S 

, 7'n ; /^A(cta^-r5^^*tt^y^ t -i7'ci s'^B^ffla-t-s^y^f-w^y = - 

5.^^fl?tt^y^-*fcii^c y ^ b \zm z # y ^ is > ? v = - in t it a> - # 

+ tt*tt**L<c^^r«i»i(t (jjiT, :oi 5 /<<: i§ IS £ * & J& i 5 ) 
TU ft 8 LfctfcJR»***K:» 5 ta 1" & f£ £ 9 S * © & S St 0 ttS r * & fc J: 9 

y ^-SrSit-TS CH^f 5„ 
[ 0 0 2 7 ] 

[ 0 0 2 8 ] 

MCSHS^. 5S SR fi li . «*2*CfcSVM*ft«33f*»G'P , ft# X £ it * fc fi^flf 
ft, Jg!|5)--efe^3T^©¥^)^^*:©*y^9 : -^>^y = — ^tt^)Hfi*y K # £ 
SAL, JcSLTl^fe5:«tiEtit)l:ljlt5:iia0#f>ii5 o 

[ 0 0 2 9 ] 

y -^-jRfti it, n*.tf, a-t'KB*fl (Witf-. Hi. ^y=-/i/ 

8,.2-t Kn^^lS, 2-t Kc^v'tlS. 2-t Kn+^^^cyR, 2 - t K 

n*i>*y y . «-t Ku*'/ioi«ri# k, ^y = y K 

«) isict Kn*i/i?*^#yi y y^8§) ,-f«x^f A'-ets hy^ 

f l/y*-#^-h, £-*7*n7^h^, 1, 4-v ? ^-dr-y-y>', 1, 4 
>- - 7 - ^" V , 1, 5-v ! ^-*-fe/^>'-2-^-V. 1, 3-v^^-^-y-^ — 2 — * V , . 1 , 
4-^^*f">-2-^-^^ibaR$^5 l@*fcli2a&l±*5^ffi^^5„ ± IE a - t 
K B * v- S © X * r * ft © >P T? » , 9 * K , if y = y K » ft * U Vn . t.FatJ/*;** 
ifiviO^tlt, y V =ff6dS»* L V> 0 y JR#© 2 Si^iSr^ffi-r ss-a- 

ictt, ilk k) i ^ y (*fcn^y =» y k) 

L < , ?Lti^y =-^KOtt?ttl 0 0 : 0 ~ 4 0 : 6 0 ^»SLV\ * fc , £ # & 
jKy^-W*f«)2fll£l±*«[ffli-*»-fi > l5:H:, (Sfctt? * K) i £ - # 7" n 9 

Hi'Ca^^fc^iJSjf* K, ?LS?t £ - # 7* n 7 h V © it 13 1 00 : 0-40 : 6 
0#9iLV», fc*S, iEOfl. HftS*?Sttfc#t5<)Oft, D-ft. L-ft, D 
, L - ft© V>-ftUT? fe o T t <fc V> 0 
[ 0 0 3 0 ] 

A-B-AS = 3Ky^-tLTI4, #'Jif WV^y=-^ (PEG) © H * 4SS td IL & 

4fc«7^^ Kti*Lt#fe*i5*yni-PEG-*yiii ( # y ?^F-PEG 
-!ny7?f k) , #y (jii//^ - peg-*!) (use/^ y 
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( # y (??fF/^JaJ F) - PEG-*!) (5*f F/?!la9F) ) , # V ( 9L 

s/i-iyornv) - peg-*!) (ag/E-tfyn^hv)^!-^^ 

0 

[ 0 0 3 1 ] 

fcEB£ £ Jx&V^e *ft * X^O/n P ^ y fl:* X N 2 >-«*X«<B 

;i.7>f h * *s K ^ <E> & JS T a * v' K ^ *r * If £ 

£ t # T # 5 o 
[ 0 0 3 2 ] 

# 5o 
[ 0 0 3 3 ] 

JDS»©tta* J ? > *m^a«K: J: 9 »ft 5 Sit A-B-A^tfy 
7-(DSSi:lt, 1-5 0li%lu4:5J:5fti, SfS L< S 1-2 5lt%C45 ± 

[ 0 0 3 4 ] 
[ 0 0 3 5 ] 

:/ ^ n ©31 t » 0 * if 4>S»8: K J: 9 ft* ft L fc 7 >f ^ * *s . ii^ 1 0 - 5 0 n 

[ 0 0 3 6 ] 

= (w- W0) /WOX100 
iSt5:H 5 -ct5o * * * * s i o o%H±^fcS:t#94lv>. 

[ 0 0 3 7 ] 

[ft«ftft*<D«56] 

R Oi i" 5 i s 

fcmmmm (%) = (v-vo) /vox 1 o o 
* fc tt > 

frftftft* (%) = (R 3 ~R0 3 ) /R0 3 X100 

<D&^0^@, #ffl£?!£L, |fflt5:iiSt^ 0 #»^P¥£LT{2, 50-70 
0 L < m ^ btiZo 

[ 0 0 3 8 ] 

(3l56#tt) 0ft£] 
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WRtf^iR : (8 0mmX7. 5mm) 

3\mnmm :rtm-ioos ; (#o * v * v 

f 5/ ^HiEf :20mm 
nmmS. : l 0 mm/# 

[ 0 0 3 9 ] 

^^j^Sfr, £#KHZtt#£h Jhjfc*i\ #)Bif>f Ktl&SBis ^M&^iJ 10 

[ 0 0 4 0 ] 

St. #3§93<De^<D&^^<o^£te^ 

ft ft V» # , W^tf^^^V^^^-f^^ • 4 > * V fU * v h tt» = - * - • *> * 

ir-ii4fcttiii#ff * l < teE -c# 5 (m^sfitffi) . ag^^^AS** -eft 5 c t 

#5. ?iSfifgiLTB, «*V**fcttfc«¥*«>*tr*tfl-et So * *: , 
3K J f@tcoi>Tfiailt^^:# $ £^<&^5V^#H$ft££i:a>k^ffi&ft51il& 5 P*& 20 

[ 0 0 4 1 ] 

iS5FW«-e, ifc»K»tti-5 »*fctt^ © ift * fc ± o r lift * # , 

***^-C*>ft«J:9**4(i**^r*tft5. 

[ 0 0 4 2 ] 

*»BO**tt*f»^64'5S?0?iSaf i» 2 0 - 2 0 0 0 *im^fft l< , 5 0 
-1 5 0 0 m m*s S ?> t^ff * L V^ 0 jk<fg&»£f £ LTffiV^5»^fctt»ttOSt*fcft« 

ifg^fj, r o * 5 ft © a fe 5 £ ^ » £ t ^ 0 ?*s^g^*ttf tt/^t? 30 

{z&*L < tt¥«tt-?«± 5 0 m m©$SH"C*S. ft&s 8?8«)»*litt, S^<o|& 
[ 0 0 4 3 ] 

£3! B <Dtt^ tt % «f ©S4J>5v>fiffl S ft 5 VMS a «Mb^->tt42f«>36 

ftifSrprfSiidS-CtSo *« W ©jfcff t 3fi»*J Srft^W ^ 6>Bf 

v'y/^^yJSISSi^f ;k # * * * ^ * a- -fc * n - * ft if ) x ft # ft ( ft x. « > ^ 

^/w^^^ t'p tf/v/<7-< vft if) , M^aa Fy -wnh 

It»tt#*rf6ft5. #m £ ftfcjfcWS&W**!*, H^ftttil^&BV^GIkllicjiLVift 
f|£ £fl *c ^ — ^ — L ft # 5 ^!fA^Hfc^7-7/^ffl^tx S^Jti5 0 

fctta#a*tffllcJ^&ft*6&JBaL SfcfcfcflL *!Bfls8\ pT»<b#J. »7g#Jft 50 
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' if zmto L X h X vn 0 
[ 0-0 4 4 ] 

*%w.<DfiL<gftmfe&n\t, & z> b tit tri/f& ( y tr* K-^v • 
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PROBLEM TO BE SOLVED: To provide a material having high hydrophilicity and flexibility. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

The hydrophilic ingredient of the water-insoluble nature which consists of clathrate compounds which 
consist of the polyethylene-glycol system polymer and cyclodextrin system ring compound of 
water-insoluble nature, and is characterized by a cyclodextrin system ring compound being 0.3 - 30 % of 
the weight to the polyethylene-glycol system polymer of water-insoluble nature. 
[Claim 2] 

The hydrophilic ingredient of the water-insoluble nature which consists of clathrate compounds which 
consist of the polyethylene-glycol system polymer and cyclodextrin system ring compound of 
water-insoluble nature, and is characterized by a cyclodextrin system ring compound being 0.3 - 10 % of 
the weight to the polyethylene-glycol system polymer of water-insoluble nature. 
[Claim 3] 

The hydrophilic ingredient of the water—insoluble nature which consists of clathrate compounds which 
consist of the polyethylene-glycol system polymer and cyclodextrin system ring compound of 
water-insoluble nature, and is characterized by a cyclodextrin system ring compound being 0.3 - 3 % of 
the weight to the polyethylene-glycol system polymer of water-insoluble nature. 
[Claim 4] 

The hydrophilic ingredient according to claim 1 characterized by a cyclodextrin system ring compound 
being cyclodextrin. 
[Claim 5] 

The hydrophilic ingredient according to claim 2 characterized by a cyclodextrin system ring compound 
being cyclodextrin. 
[Claim 6] 

The hydrophilic ingredient according to claim 3 characterized by a cyclodextrin system ring compound 
being cyclodextrin. 
[Claim 7] 

The hydrophilic ingredient according to claim 1 to 6 characterized by having film organization potency. 
[Claim 8] 

The hydrophilic ingredient which consists of clathrate compounds which consist of the polyethylene-glycol 
system polymer and cyclodextrin system ring compound of water-insoluble nature, has film organization 
potency, and is characterized by the water content of a film being 100% or more. 
[Claim 9] 

The hydrophilic ingredient which consists of clathrate compounds which consist of the polyethylene-glycol 
system polymer and cyclodextrin of water-insoluble nature, has film organization potency, and is 
characterized by the water content of a film being 100% or more. 
[Claim 10] 

The hydrophilic ingredient according to claim 1 to 9 characterized by a polyethylene-glycol system 
polymer serving as a polyethylene glycol and/or a polyethylene-glycol derivative from the polymer which 
the biodegradabilrty polymer combined chemically. 
[Claim 11] 

The hydrophilic ingredient according to claim 1 to 9 characterized by a polyethylene-glycol system 
polymer being a polymer which the biodegradability polymer combined with the end of a polyethylene glycol 
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and/or a polyethylene-glycol derivative chemically. 
[Claim 12] 

Trie hydrophilic ingredient according to claim 1 to 1 1 characterized by using it as a medical-application 

device. 

[Claim 13] 

The manufacture approach of the hydrophilic ingredient which is the manufacture approach of the 
hydrophilic ingredient which consists of clathrate compounds which consist of a water-insoluble nature 
polymer and a cyclodextrin system ring compound, and is characterized by adding a cyclodextrin system 
ring compound in the process which manufactures a water-insoluble nature polyethylene-glycol system 
polymer by the polymerization reaction. 
[Claim 14] 

The manufacture approach of the hydrophilic ingredient according to claim 13 characterized by a 
cyclodextrin system ring compound being cyclodextrin. 
[Claim 15] 

The particle containing a hydrophilic ingredient according to claim 1 to 12. 
[Claim 16] 

The particle according to claim 15 characterized by the content of a hydrophilic ingredient being 0.1 % of 
the weight - 90 % of the weight. 
[Claim 17] 

The particle according to claim 1 6 characterized by mean particle diameter being 20-2000 micrometers. 
[Claim 18] 

The particle according to claim 17 characterized by particle size distribution being the mean particle 
diameter of **1 00 micrometers. 
[Claim 19] 

The particle according to claim 18 characterized by being a particle for carrying out the plug of the organ 
of the shape of tubing in the living body. 
[Claim 20] 

The particle according to claim 19 characterized by being a particle for carrying out the plug of the blood 

vessel. 

[Claim 21] 

The blood vessel plug ingredient characterized by including a hydrophilic ingredient or a particle according 
to claim 15 to 20 according to claim 1 to 12. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Field of the Invention] 
[0001] 

This invention relates to the film which has a high hydrophilic property and flexibility, and the hydrophilic 
ingredient which can form a particle. 
[Background of the Invention] 
[0002] 

6-8 PIRANO glucoses are alpha-1 and the cyclic oligosaccharide combined four times, and, generally 
cyclodextrin is called alpha-, beta-, gamma-cyclodextrin or a cyclohexa amylose, a cyclo hepta-amylose, 
and a cyclo OKUTA amylose, respectively. It has a hydrophobic cavity originating in a ring structure, and 
ion and a molecule can be incorporated in this cavity (inclusion is carried out). The supermolecule 
(noncovalent bond-aggregate) to which a straight chain molecule like a polymer penetrated cyclic 
molecules, such as two or more cyclodextrin, is known using such a property. 
[0003] 

For example, the clathrate compound which the polyethylene glycol which is a water-soluble polymer 
penetrated to alpha-cyclodextrin is indicated (patent reference 1 reference). It is indicated that 
alpha-cyclodextrin of one molecule forms the clathrate compound of. water-insoluble nature to two repeat 
units of a polyethylene glycol (that is, cyclodextrin should be 1106 % of the weight to a polyethylene 
glycol). Moreover, there was no film plasticity in alpha-cyclodextrin clathrate compound of such a 
polyethylene glycol. 
[0004] 

the both ends of the straight chain-like macromolecule which made the cavity of cyclodextrin penetrate 
on the other hand — ** — the physic and the medical ingredient which have the structure equipped with 
the high biodegradability radical are indicate, and it is indicate that it can be use for the blood compatible 
material of a drug carrier with controllable amount of support and emission characteristic and platelet 
metabolic turnover control nature and the enthesis ingredient which disappears after organization 
reconstruction, carry out ( two to patent reference 4 reference). 
[0005] 

Furthermore, the clathrate compound using Pori (epsilon-caprolactone) as cyclodextrin and a 
biodegradability polymer which forms a clathrate compound is indicated (nonpatent literature 1 reference). 
In this case, the thing for which alpha-cyclodextrin of one molecule forms the clathrate compound of 
water-insoluble nature to one repeat unit of Pori (epsilon-caprolactone) (that is, alpha-cyclodextrin should 
be 848 % of the weight to a polyethylene glycol), It is indicated that gamma-cyclodextrin of one molecule 
forms the clathrate compound of water-insoluble nature to two repeat units of Pori (epsilon-caprolactone) 
(that is, gamma-cyclodextrin should be 565 % of the weight to a polyethylene glycol). 
[0006] 

It was not what indicates the example which carried out inclusion of a small amount of cyclodextrin as a 
result of each using the saturated water solution of cyclodextrin by these reference, contacting the 
polymer of the water solubility dissolved in the organic solvent of water or a water miscibility, or 
water-insoluble nature in a cyclodextrin saturated water solution, carrying out inclusion of as much 
cyclodextrin as possible and meaning as like. Furthermore, it was not what indicates discovering the 
improvement effectiveness of a hydrophilic property, water nature, or flexibility in the gestalt of a film or a 
particle as inclusion effectiveness of cyclodextrin. The film and the particle were unproducible in the 
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polyethylene glycol and Pori (epsilon-caprolactone) which carried out inclusion of a lot of cyclodextrin. 
[Patent reference 1] The patent No. 2762398 official report 
[Patent reference 2] JP,8-92130,A 
[Patent reference 3] JP, 1 0-306 104.A 
[Patent reference 4] JP t 1 1-319069,A 

[Nonpatent literature 1] KAWAGUCHI Wyes (Kawaguchi Y.), macro leakage-at-bulb KYURUZU 

(Macromolecules), 33 volumes, 4472-4477 (2000) 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0007] 

It is in offering the film which has a high hydrophilic property, water nature, and flexibility, and the 
hydrophilic ingredient which can form a particle. 
[Means for Solving the Problem] 
[0008] 

The purpose of this invention is attained by the following configurations. 

(1) The hydrophilic ingredient of the water-insoluble nature which consists of clathrate compounds which 
consist of the polyethylene-giycol system polymer and cyclodextrin system ring compound of 
water-insoluble nature, and is characterized by a cyclodextrin system ring compound being 0.3 - 30 % of 
the weight to the polyethylene-giycol system polymer of water-insoluble nature. 

(2) The hydrophilic ingredient of the water-insoluble nature which consists of clathrate compounds which 
consist of the polyethylene-giycol system polymer and cyclodextrin system ring compound of 
water-insoluble nature, and is characterized by a cyclodextrin system ring compound being 0.3 - 10 % of 
the weight to the polyethylene-giycol system polymer of water-insoluble nature. 

(3) The hydrophilic ingredient of the water-insoluble nature which consists of clathrate compounds which 
consist of the polyethylene-giycol system polymer and cyclodextrin system ring compound of 
water-insoluble nature, and is characterized by a cyclodextrin system ring compound being 0.3 - 3 % of 
the weight to the polyethylene-giycol system polymer of water-insoluble nature. 

(4) A hydrophilic ingredient given in (1) characterized by a cyclodextrin system ring compound being 
cyclodextrin. 

(5) A hydrophilic ingredient given in (2) characterized by a cyclodextrin system ring compound being 
cyclodextrin. 

(6) A hydrophilic ingredient given in (3) characterized by a cyclodextrin system ring compound being 
cyclodextrin. 

(7) A hydrophilic ingredient given in either of (1) - (6) characterized by having film organization potency. 

(8) The hydrophilic ingredient which consists of clathrate compounds which consist of the 
polyethylene-giycol system polymer and cyclodextrin system ring compound of water-insoluble nature, has 
film organization potency, and is characterized by the water content of a film being 100% or more. 

(9) The hydrophilic ingredient which consists of clathrate compounds which consist of the 
polyethylene-giycol system polymer and cyclodextrin of water-insoluble nature, has film organization 
potency, and is characterized by the water content of a film being 100% or more. 

(10) A hydrophilic ingredient given in either of (1) - (9) characterized by a polyethylene-giycol system 
polymer serving as a polyethylene glycol and/or a polyethylene-giycol derivative from the polymer which 
the biodegradability polymer combined chemically. 

(11) A hydrophilic ingredient given in either of (1) - (9) characterized by a polyethylene-giycol system 
polymer being a polymer which the biodegradability polymer combined with the end of a polyethylene glycol 
and/or a polyethylene-giycol derivative chemically. 

(12) A hydrophilic ingredient given in either of (1) - (11) characterized by using it as a medical-application 
device. 

(13) The manufacture approach of the hydrophilic ingredient which is the manufacture approach of the 
hydrophilic ingredient which consists of clathrate compounds which consist of a water-insoluble nature 
polymer and a cyclodextrin system ring compound, and is characterized by adding a cyclodextrin system 
ring compound in the process which manufactures a water-insoluble nature polyethylene-giycol system 
polymer by the polymerization reaction. 

(14) The manufacture approach of a hydrophilic ingredient given in (13) characterized by a cyclodextrin 
system ring compound being cyclodextrin. 
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(15) Particle which contains a hydrophilic ingredient given in (1) - (12) at least. 

(16) The particle given in (15) characterized by the content of a hydrophilic ingredient being 0.1 % of the 
weight - 90 % of the weight. 

(17) The particle given in (16) characterized by mean particle diameter being 20-2000 micrometers. 

(18) The particle given in (17) characterized by particle size distribution being the mean particle diameter 
of **1 00 micrometers. 

(19) The particle given in (18) characterized by being a particle for carrying out the plug of the organ of 
the shape of tubing which is in the living body. 

(20) The particle given in (19) characterized by being a particle for carrying out the plug of the blood 
vessel. 

(21) Blood vessel plug ingredient characterized by including a particle given in either a hydrophilic 
ingredient given in either of - (12), or (1)05) - (20) at least 

[Effect of the Invention] 
[0009] 

The hydrophilic ingredient of this invention has a high hydrophilic property and flexibility. Therefore, they 
are a film and an ingredient useful as a particle. Especially, it is useful as a material for medical-application 
devices, and can be used as an ingredient which does not remain in the living body which has 
biodegradability. 

[Best Mode of Carrying Out the Invention] 
[0010] 

This invention is a hydrophilic ingredient which consists of clathrate compounds which consist of a 

water-insoluble nature polymer and a cyclodextrin system ring compound. 

[0011] 

In this invention, 6-8 PIRANO glucoses are alpha-1 and the cyclic oligosaccharide combined four times, 
and, generally cyclodextrin means what is called alpha- beta-, gamma-cyclodextrin or a cyclohexa 
amylose, a cyclo hepta-amylose, and a cyclo OKUTA amylose, respectively. In addition, you may be the 
large annular cyclodextrin which many glucoses combined annularly, and cyclodextrin which five or-less 
glucoses combined annularly. Association between glucoses may include either of the alpha-1, four 
association, alpha-1, six association, alpha-1, and 3 association, or two or more joint formats. 
[0012] 

Although it will not be limited especially if it is the compound guided from cyclodextrin, and the compound 
which has the same chemical presentation as cyclodextrin with a cyclodextrin system ring compound in 
this invention, alkylation cyclodextrin, hydroxypropyl-ized cyclodextrin, acetylation cyclodextrin, malto sill 
cyclodextrin, etc. can be mentioned. Moreover, drugs can also be used for cyclodextrin directly and/or 
indirectly, making it able to join together chemically. 
[0013] 

When water-insoluble nature is underwater immersed in the polymer concerned in ordinary temperature 

(23 degrees C) in this invention, it says not dissolving in water within 30 minutes. 

[0014] 

In this invention, water-insoluble nature polyethylene-glycol system polymers are a polyethylene-glycol 
derivative, a block copolymer which uses a polyethylene glycol as the component, and point out the thing 
of water-insoluble nature. From the first, since a polyethylene glycol is water solubility, the 
water-insoluble nature said here points out that the whole polymer including a polyethylene-glycol unit 
does not dissolve in water by contribution of those other than a polyethylene-glycol unit. Therefore, also 
in underwater [ of the above-mentioned temperature ], the gestalt of a film or a particle can be held 30 
minutes or more at least. 
[0015] 

Although especially the weight average molecular weight of the polyethylene glycol used for the 
water-insoluble nature polyethylene-glycol system polymer in this invention is not limited, the range of 
weight average molecular weight 200-50000 can use it preferably. The increase of the hydrophilic property 
of a water-insoluble nature polyethylene-glycol system polymer and uniform biodegradability are acquired 
as the weight average molecular weight of a polyethylene glycol is 200 or more. On the other hand, with [ 
the weight average molecular weight of a polyethylene glycol ] 50000 [ or less ], as for the outside of the 
body, the polyethylene glycol generated from the water-insoluble nature polyethylene-glycol system 
polymer decomposed in the living body does not become is hard to be discharged. 
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[0016] 

As a water-insoluble nature polyethylene-glycol system polymer in this invention A polyethylene glycol (it 
is hereafter indicated as Block B) t and a biodegradability polymer It is desirable that it is the copolymer 
which (it is hereafter indicated as Block A) combined chemically. The copolymer which the biodegradability 
polymer combined with the piece end of the polymer (A-B-A mold block copolymer) which the both-ends 
biodegradability polymer of a polyethylene glycol combined chemically, or a polyethylene glycol chemically 
- (A-B mold block copolymer), a polyethylene glycol. and a biodegradability polymer — alternation — having 
joined together (n (A-B) mold multi-BURRO Chinese matrimony vine polymer) — it is still more desirable, 
moreover It is the polymer which the biodegradability polymer combined with the both ends of a 
polyethylene glycol chemically. The weight average molecular weight of a polyethylene glycol 2000-50000, 
The water-insoluble nature polyethylene-glycol system polymer whose weight average molecular weight of 
the whole polymer is 3000-200000, Or 2000-50000, it is the polymer which the biodegradability polymer 
combined with the piece end of a polyethylene glycol chemically. The weight average molecular weight of a 
polyethylene glycol Especially the water-insoluble nature polyethylene-glycol system polymer whose 
weight average molecular weight of the whole polymer is 3000-200000 is desirable. 
[0017] 

Moreover, the block copolymer which consists of a branching polyethylene glycol which consists of a 
glycerol- or pentaerythritol, and a polyethylene glycol, and a 

polyethylene-glycol-polypropylene-glycol-polyethylene glycol as the above-mentioned block B can be 

used preferably. 

[0018] 

A copolymer is gel as the weight average molecular weight of an A-B-A mold block copolymer, an A-B 
mold block copolymer, and an n (A-B) mold multi-BURRO Chinese matrimony vine polymer is less than 
3000, and it is inferior to a film plasticity. On the other hand, if weight average molecular weight exceeds 
200000, the time amount concerning decomposition of an ingredient in the living body will become long too 
much. Therefore, 3000-200000 have the desirable weight average molecular weight of the whole polymer 
. as mentioned above. 
[0019] 

In this invention, a biodegradability polymer means the polymer which can be hydrolyzed in phosphate 
buffered saline, as such a polymer — alpha-hydroxy acid (for example, a lactic acid and a glycolic acid — ) 
2-hydroxybutyric acid, a 2-hydroxy valeric acid, a 2-hydroxy caproic acid, The annular dimer of 
alpha-hydroxy acids, such as a 2-hydroxy capric acid And hydroxy dicarboxylic acid (For example, a 
lactide, glycolide, etc.) The trimethylene carbonate which is for example, (a malic acid etc. and cyclic 
ester), epsilon-caprolactone, 1, and 4-dioxa non, 1, 4-dioxepane-7-ON, Polyester generable from 1, 
5-dioxepane-2-ON, 1, 3-dioxane 2-ON, and 1 ,4-dioxane-2-ON, polyether ester, polycarbonates, and 
these copolymers are used preferably. 
[0020] 

By using the clathrate compound in which the cyclodextrin system ring compound carried out inclusion to 
the water-insoluble nature polyethylene-glycol system polymer containing a biodegradability polymer as a 
constituent of a hydrophilic ingredient, it is possible for a water-insoluble nature polyethylene-glycol 
system polymer to decompose by hydrolysis etc., and to make it disappear from in the living body 
especially in the living body. The hydrophilic property which consists of a hydrophilic ingredient of this 
invention is high, and the film and particle which were excellent in flexibility with high water nature can 
especially be preferably used as a medical-application device. 
[0021] 

In this invention, the rate (inclusion) of a cyclodextrin system ring compound (or cyclodextrin) to a 
water-insoluble nature polyethylene-glycol system polymer is computable from the weight ratio of the raw 
material prepared at the time of a polymerization. Although a polymer and an inclusion polymer are 
dissolved, it uses that free cyclodextrin can be classified using an insoluble organic solvent. For example, 
since the free cyclodextrin of non-inclusion is not dissolved in solvents, such as chloroform and a 
methylene chloride, when insoluble matter exists, it can compute by deducting from the weight of 
preparation. Moreover, the weight ratio of a cyclodextrin system ring compound to the water-insoluble 
nature polyethylene glycol in an organic solvent dissolution component is also computable from a 
nuclear-magnetic-resonance spectrum. 
[0022] 
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In this invention, it is required for a cyclodextrin system ring compound to be 0.3 - 30 % of the weight to 
the, polyethylene-glycol system polymer of water-insoluble nature, 0.3 - 10 % of the weight is desirable, 
and 0.3 - 3 % of the weight is still more desirable. Since a clathrate compound is not formed, some 
cyclodextrin system ring compounds are free, it exists, and does not dissolve in an organic solvent but an 
insoluble element arises in [ than 30 % of the weight ] more, the foreign matter of an insoluble element is 
looked at by the cast film. Moreover, at less than 0.3%, the improvement effectiveness of the hydrophilic 
property which is the description of this invention, water nature, and flexibility is hardly acquired. 
Especially, 0.3 - 3 % of the weight has high water content, and since a flexible film is obtained, it can be 
used preferably. 
[0023] 

Next, the manufacture approach of the hydrophilic ingredient of this invention is explained. 
[0024] 

As for addition of a cyclodextrin system ring compound (or cyclodextrin), in this invention, it is desirable to 
add with the monomer which is a raw material, a dimer, and oligomer at the time of a water-insoluble 
nature polymer polymerization. Moreover, it is still more desirable to form the clathrate compound which 
consists of a water-soluble polymer and a cyclodextrin system ring compound (or cyclodextrin) 
beforehand before a polymerization, to add the monomer which is a raw material, a dimer, and oligomer 
with this clathrate compound, to carry out block polymerization to a water-soluble polymer, and to obtain 
a cyclodextrin system ring compound (or cyclodextrin) inclusion water-insoluble nature polymer. For 
example, after adding cyclodextrin to the polyethylene glycol dissolved in 80-degree C purified water, 
making it dissolve in it, and obtaining beforehand the clathrate compound which consists of a 
water-soluble polymer and a cyclodextrin system ring compound (or cyclodextrin) by removing moisture 
after neglect for several days at a room temperature, it can be used as a raw material at the time of a 
polymerization. 
[0025] 

As a water-insoluble nature polyethylene-glycol system copolymer in this invention, the manufacture 
approach of an A-B-A mold block copolymer is illustrated. A polyethylene glycol carries out the 
polymerization of the ethyleneoxide with a conventional method, and compounds, or receives and obtains a 
commercial item. Although especially the average molecular weight of a polyethylene glycol is not limited, 
200-50000 are desirable. As a polyethylene glycol as which the mean molecular weight was specified, what 
is marketed in the name of "macro gall" is used preferably. When compounding a polyethylene glycol (for 
example, when compounding by the ring-opening-polymerization method of ethyleneoxide), it is desirable 
that the molecular weight distribution of the compound polyethylene glycol are narrow. 
[0026] 

Next, after performing copolymerization of the raw material (for example, annular dimers, such as 
monomers, such as a lactic acid and a glycolic acid, or a lactide, and glycolide) of a polyethylene glycol 
(block B) and the biodegradability polymer (block A) mentioned later by the melting polymerization method 
and the ring-opening-polymerization method, using the suitable catalyst mentioned later, the generated 
A-B-A mold copolymer is refined by the fractional precipitation method. Namely, the organic solvent which 
the biodegradability polymer equivalent to Block A and the polymer of the both sides of the polyethylene 
glycol equivalent to Block B dissolve Although either of the polyethylene glycols equivalent to the 
biodegradability polymer or Block B which is equivalent to Block A in it is dissolved dissolving an A-B-A 
mold copolymer in (such a solvent is hereafter called good solvent), and agitating this solution By the 
approach of another side repeating the actuation which takes out the precipitate which trickled and 
refined the insoluble organic solvent (such a solvent is hereafter called poor solvent) out of a system, and 
taking out the fractionation The narrow copolymer of molecular weight distribution, i.e., an A-B-A mold 
copolymer with the small value of the ratio of Mw/Mn, can be manufactured. 
[0027] 

Once changing the temperature of the nebula object after a poor solvent is dropped and precipitate 
generates and dissolving precipitate, judgment precision can also be raised by returning to the original 
temperature slowly again and making precipitate generate. 
[0028] 

Said melting polymerization and ring opening polymerization are obtained among dry air or a desiccation 
nitrogen air current by throwing in and heating the predetermined polyethylene glycol and predetermined 
biodegradability polymer raw material of a mean molecular weight which are a raw material in the 
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polymerization tank equipped with the impeller, and agitating mixture with a catalyst. Moreover, a 
polymerization is also executable by taking out an A-B-A mold copolymer continuously, using the 
equipment which has churning and a feed function similar to a 2 shaft kneading extruder with a vent, or it t 
for example, and agitating, mixing and deaerating a biodegradability polymer raw material and a catalyst in 
the melting condition. 
[0029] 

As a biodegradability polymer raw material, for example, alpha-hydroxy acid for example, a lactic acid, a 
glycolic acid, 2-hydroxy butyric acid, and a 2-hydroxy valeric acid — The annular dimer of alpha-hydroxy 
acids, such as a 2-hydroxy caproic acid and a 2-hydroxy capric acid And hydroxy dicarboxylic acid (For 
example, a lactide, glycolide, etc.) The trimethylene carbonate which is for example, (a malic acid etc. and 
cyclic ester), epsilon-caprolactone, 1, and 4-dioxa non, one sort chosen from 1, 4-dioxepane-7-ON, 1, 
5-dioxepane-2-ON, 1, 3-dioxane 2-ON, and 1,4-dioxane-2-ON or two sorts or more are used. In the 
annular dimer of the above-mentioned alpha-hydroxy acid, a lactide and glycolide are desirable. In hydroxy 
dicarboxylic acid, a malic acid is desirable. When using two or more sorts of a biodegradability polymer raw 
material, the combination of a lactic acid (or lactide) and a glycolic acid (or glycolide) is desirable, and, as 
for the ratio of a lactic acid and a glycolic acid, 10G!O-40:60 are desirable. Moreover, when using two or 
more sorts of a biodegradability polymer raw material, the combination of a lactic acid (or lactide) and 
epsilon-caprolactone is desirable, and, as for the ratio of a lactic acid and epsilon-caprolactone, 
100:0-40:60 are desirable. In addition, it may be any of D-object, L-object, D, and L-object which have 
optical activity in intramolecular among the above. 
[0030] 

The polylactic acid-PEG-polylactic acid obtained as an A-B-A mold copolymer by carrying out the 
polymerization of a lactic acid or the lactide to the both ends of a polyethylene glycol (PEG) (poly 
lactide-PEG-poly lactide), Pori (lactic-acid/glycolic acid)-PEG-Pori (a lactic acid/glycolic acid) (Pori 
(lactide/glycolide)-PEG-Pori (a lactide/glycolide)) and especially Pori (lactic-acid / 
epsilon-caprolactone)-PEG-Pori (a lactic acid / epsilon-caprolactone) are desirable. 
[0031] 

It will not be limited especially if it is the catalyst used for the polymerization of usual polyester as a 
catalyst used for a polymerization. For example, metal alkoxides, such as organoalkali metal compounds, 
such as organic-acid tin, such as halogenation tin, such as tin chloride, and 2-ethylhexanoic acid tin, 
diethylzinc, lactic-acid zinc, iron lactate, dimethyl aluminum, a calcium hydride, butyl lithium, and a 
t-butoxy potassium, a metalloporphyrin complex, or a diethyl aluminum methoxide, etc. can be mentioned. 
[0032] 

As a good solvent used for said fractional precipitation method, a tetrahydrofuran, halogen system organic 

solvents (dichloromethane, chloroform), or these mixed solvents can be illustrated, for example. 

[0033] 

Although the amount of the good solvent used changes with the charge of a raw material, or 
copolymerization presentations, it is an amount which usually becomes 1 - 50% of the weight as 
concentration of an A-B-A copolymer, and an amount which becomes 1 - 25% of the weight preferably. 
[0034] 

As a poor solvent used for said fractional precipitation method, the organic solvent of an alcoholic system 

or a hydrocarbon system is desirable. 

[0035] 

What can hold the configuration of a film is desirable , without the film organization potency in this 
invention mean that the film produced with scorification , such as a heat press and taking over from a 
mouthpiece , forms a film in the thickness of 10-50 micrometers after carry out the vacuum drying of the 
film which develops on a petri dish etc. , it was made to dry and was produced after dissolve this 
hydrophilic ingredient in an organic solvent , or this hydrophilic ingredient , and collapse by the tentacle at 
least . That is, as it is the following, a film is produced, and in a water swelling condition, the ingredient 
which can measure water content and an elastic modulus is desirable. 
[0036] 

[Measurement of water content] 

If weight at the time of W and desiccation is set to W0 for the weight of the water swelling condition which 
was immersed underwater for 3 hours or more, and carried out saturation water to it, 
Water content (%) =(W-W0)/W0x100 
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It can come out and express. A particle, a film T etc. can be immersed in the inside of pure water, or a 
physiological saline, and water content can be measured. It is desirable that water content is 100% or 
more. 

High biocompatibility is [ that the flexibility of the film in a moisture state or a particle is high, and cannot 

wound a living body easily ] expectable if water content is 100% or more. 

[0037] 

[Measurement of a coefficient of cubical expansion] 

Moreover, the rate of swelling in a particle can also be used as an index of water bloating tendency. 
If the volume and radius at the time of V, R T and desiccation are set to V0 and R0 for the volume and 
radius at the time of water swelling, respectively, 
Rate (%) of swelling =(V-V0)/V0x1 00 
or 

Rate (%) of swelling =(R3-R03)/R03x100 

It can come out and express. The radius of the particle when being immersed into the time of desiccation 
and pure water, or a physiological saline and the volume can be measured and computed under a 
microscope. As a rate of swelling, 50 - 700% is used preferably. 
[0038] 

[Measurement of a mechanical characteristic (tractive characteristics)] 

Test atmosphere : they are 23 degrees C and 50% of laboratory humidity whenever [ trial room 
temperature ]. 

Test piece configuration : Rectangle (80mmx7.5mm) 

tension tester : — RTM-100 mold; — product made from the Co., Ltd. cage en tech 
Distance between chucks: 20mm 
Test period A part for :10mm/ 

It can develop on a petri dish after dissolving a clathrate compound in organic solvents, such as a 
methylene chloride, and a test piece can obtain a film with a thickness of 10-50 micrometers, and can cut 
down and measure it in rectangles, . . . . 

[0039] 

The hydrophilic ingredient of this invention can be used as medical-application devices, such as wound 
coating, a blood vessel plug ingredient, a cell culture errand place, a medical-application bag, the support 
for drugs, a living body absorptivity ingredient, hemostasis material, a nerve guide channel, an organ 
protective coat, a pneumatic bubble contrast medium, biopsy wound blockade material, and stent. 
[0040] 

The mean particle diameter in this invention and particle size distribution point it in pure water or a 
physiological saline out. Although measurement of the particle diameter of the particle of this invention is 
especially possible and is not limited with commercial various measuring devices, the coal tar [ by the 
scientific instrument company ] multi-sizers II or III can use it preferably, for example (electric resistance 
method). Since measurement can be performed in a physiological saline, it can measure in the form near 
the environment in a blood vessel. Moreover, since one one-piece particle is measured, a big particle or a 
particle small on a unique target can also measure particle diameter specifically. As mean particle 
diameter, the value of an individual number average or a volume average is computable. Moreover, about 
the particle diameter at the time of desiccation, the value computed from the weight by which 
fractionation is carried out with the magnitude and the screen of an opening can be measured as mean 
particle diameter (screen method). Furthermore, it can also ask by searching for and carrying out the 
number average of the radius which made one profile the circle at a time to the bottom of a microscope 
(direct observational method). 
[0041] 

As for the particle of this invention, it is desirable that it is a spherical particle. The particle diameter of 
the configuration of a cylinder, a rectangular parallelepiped, a cube, etc. is indefinite, when carrying out a 
plug to a blood vessel, a plug condition changes with sense of a particle, but if it is a spherical particle, 
more perfect lock out will be attained. 
[0042] 

The mean particle diameter of the particle which consists of a hydrophilic ingredient of this invention has 
desirable 20-2000 micrometers, and its 50-1500 micrometers are still more desirable. When using as a 
blood vessel plug ingredient, it is desirable that it is in such range from the diameter of a blood vessel set 
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as the object of a plug. Since it becomes difficult to carry out the plug of the target blood vessel part 
evqn if mean particle diameter is too large and it is too small, it is desirable to choose suitably according 
to the diameter of a blood vessel set as the object of a plug. Moreover, about particle size distribution, it 
is desirable that the purpose of a more perfect plug to distribution width of face is small. Distribution 
width of face is the range of **50-micrometer mean particle diameter still more preferably the mean 
particle diameter of **100 micrometers preferably. In addition, the distribution width of face of particle 
diameter means the range of the particle diameter which has 99% or more of the total of a particle within 
the limits of it. 
[0043] 

the particle of this invention — business with a particle — the time — contrast media, such as a suitable 
dispersion medium or iodation poppy oil, — distributing — as a blood vessel plug ingredient — it can be 
used . A well-known thing can be used as a contrast medium, and it may be ionic contrast media, or you 
may be nonionic contrast media. Specifically, Iopamiron (product made from Schering), Hexabrix (EIKEN 
CHEMICAL), Omnipaque (Daiichi Pharmaceutical make), Urografin (product made from Schering), Iomeron 
(Eisai make), etc. can be mentioned. After mixing before using the blood vessel plug ingredient and 
contrast medium of this invention, it can pour in to a predetermined part. When water bloating tendency is 
high, with water, some contrast media are held inside a blood vessel plug ingredient, and it discovers 
imaging nature. As a dispersion medium, vegetable oil, such as a thing which dissolved dispersants (for 
example, a polyoxy sorbitan fatty acid ester, a carboxymethyl cellulose, etc.), preservatives (for example, 
methylparaben, propylparaben, etc.), and isotonizing agents (for example, a sodium chloride, a mannitol, 
grape sugar, etc.) in distilled water for injection or sesame oil, and corn oil, is mentioned. The distributed 
blood vessel plug ingredient is prescribed for the patient using the catheter inserted while acting to the 
neoplasm rule artery as the monitor by the angiography agent from the suitable artery. Moreover, to this 
plug material, the antiseptics usually used for injections, a stabilizing agent, tonicity adjustment material, a 
solubilizing agent, a dispersant, an excipient, etc. may be added. 
[0044] 

The plug ingredient in a blood vessel of this invention may be used together with the iodation poppy oil 
(Lipiodol Ultra-Fluide) which is oily contrast media. Moreover, SMANCS which is the iodation poppy oil and 
an anticancer agent, a mitomycin, ADOREA mycin, and vinblastine may be used together and used. 
Moreover, the drug effect component may be included. Although a drug effect component is not limited 
especially if drug effect is known an anticancer agent (for example, alto RETAMIN, bleomycin, and a 
mitomycin — ) Doxorubicin hydrochloride, Picibanil, Krestin, lentinan, cyclophosphamide, Thiotepa, tegafur, 
vinblastine sulfate, pirarubicin hydrochloride, A vascularization inhibitor, a steroid system hormone drug, 
liver disease medicine, the arthrifuge, An antidiabetic agent, circulation dexterous medicine, hyperlipidemia 
medicine, a bronchodilator, an antiallergic drug, a gastrointestinal, the psychopharmaceuticals, a 
chemotherapic drug, an anti-oxidant, a peptide system drug, a protein system drug (for example, 
interferon), etc. can be mentioned. 
[0045] 

Next, although an example is shown and this invention is explained in full detail, this invention is not limited 

to this. 

[Example] 

[0046] 

<Example 1> 

In the bottom of a nitrogen air current In a flask, D, L-lactide (Product made from PYURAKKU) 
Block-copolymer "Pluronic" F68 of the polyethylene-glycol-polypropylene-glycol-polyethylene glycol 
(PEG-PPG-PEG) of 40.3g and a mean molecular weight 8750 (80-% of the weight polyethylene glycol 
content) 17.3g is mixed, the Asahi Denka Kogyo K.K. make — at 140 degrees C, after making it mix, 
melting and beta-cyclodextrin (Aldrich make) 8.6g was added, JIOKUTAN acid tin (product made from 
Wako Pure Chem Industry) was added at 150 degrees C, and the A-B-A mold copolymer (poly lactide 
-(PEG-PPG-PEG)- poly lactide) was obtained The copolymer was dissolved in chloroform, it was dropped 
into the methanol of an overlarge, and white precipitate was obtained. 
[0047] 

White sediment was dissolved in the methylene chloride, the transparence solution was developed on the 
petri dish, and the cast film was obtained. Thickness was about 15 micrometers. A modulus of elasticity in 
tension and water content were measured using this film. The result was shown in Table 1. When the film 
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was taken out from the water after 5-hour immersion in purified water, while water had spread on the film 

front face, the Hagi ****** was not observed in water. 

[0048] 

After having shaved the right regions of back of Wistar rats (eight weeks old) under anesthesia after 
carrying out sterilization processing of this film by ethylene oxide gas, and disinfecting with "iso gin" (Meiji 
Seika make), ail the layer skin loss wounds of 20mm angle were created, and the film was applied to this 
loss wound. Gauze was applied on it and it fixed with elasticity adhesive tape. After two weeks, when the 
wound surface was observed through the film, the magnitude of a skin loss wound became small with 
about 5mm of major-axis [ of 10mm ] x minor axes, and the damp or wet condition of a wound surface was 
kept moderate. 
[0049] 

As mentioned above, it was possible to have obtained recovery of a good wound surface by using the film 

which consists of a hydrophilic ingredient of this invention as a wound covering sheet. 

[0050] 

<The example 1 of a comparison> 

White precipitate was obtained like the example 1 except having not added beta-cyclodextrin. 
[0051] 

White sediment was dissolved in the methylene chloride, the transparence solution was developed on the 
petri dish, and the cast film was obtained. Thickness was about 20 micrometers. A modulus of elasticity in 
tension and water content were measured using this film. The result was shown in Table 1. When the film 
was taken out from the water after 5-hour immersion in purified water, the Hagi ****** was observed in 
water on the film front face immediately after, and it turned out that it is unsuitable as a wound covering 
sheet 
[0052] 
<Example 2> 

After adding polyethylene-glycol (Sanyo Chemical Industries, Ltd. make) 40.0g of a mean molecular weight 
20000, and alpha-cyclodextrin (product made from Wako Pure Chem Industry) 0.7g to purified water 
100mL and making it dissolve at 80 degrees C, it was left for five days at 4 degrees C. Furthermore, it 
dried with the vacuum dryer and the white product was obtained. This white product was dissolved in 
purified water in ordinary temperature. 
[0053] 

L-lactide (product made from PYURAKKU) 37. 5g and 20.5g of white products were added at 140 degrees 
C, under the nitrogen air current, in the flask, melting and after making it mix, JIOKUTAN acid tin (product 
made from Wako Pure Chem Industry) was added at 160 degrees C, and the A-B-A mold copolymer (poly 
lactide-polyethylene-glycol-poly lactide) in which alpha-cyclodextrin carried out inclusion was obtained. 
The copolymer was dissolved in chloroform, it was dropped into the methanol of an overlarge, and white 
precipitate was obtained. 
[0054] 

White sediment was dissolved in the methylene chloride, the transparence solution was developed on the 
petri dish, and the cast film was obtained. Thickness was about 25 micrometers. A modulus of elasticity in 
tension and water content were measured using this film. The result was shown in Table 1. When the film 
was taken out from the water after 5-hour immersion in purified water, while water had spread on the film 
front face, the Hagi ****** was not observed in water. 
[0055] 

<Example 3> 

If the addition of 2.9g and a white product removed having been referred to as 21 .6g, it obtained white 
precipitate completely like the example 2, and the addition of alpha-cyclodextrin measured the modulus of 
elasticity in tension of a cast film, and water content. The result was shown in Table 1. When the film was 
taken out from the water after 5-hour immersion in purified water, while water had spread on the film 
front face, the Hagi ****** was not observed in water. 
[0056] 

Above-mentioned white sediment was dissolved in dichloromethane, and the spherical particle was 
obtained by O/W liquid drying. Fractionation was carried out by the nylon mesh and the spherical particle 
to which the mean particle diameter of 75 micrometers and the particle diameter whose distribution is the 
mean particle diameter of **20 micrometers were equal was obtained. When this fractionation particle was 
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immersed in the physiological saline, the mean particle diameter of about 95 micrometers and the spherical 
particle dispersion liquid whose distribution is the mean particle diameter of **35 micrometers were 
obtained. The rate of swelling of this particle was 101%. 
[0057] 

When the above-mentioned spherical particle was added into phosphate buffered saline (PBS;pH7.3), solid 
content was taken with the membrane filter of about 0.2 micrometers of apertures after progress for 28 
days at 37 degrees C and residual weight was found as compared with the weight after a vacuum drying 
and before processing, it was about 60% of an initial mass. 
[0058] 

After inserting the detention needle of 24G in the femoral vein of the rat of 10 weeks old anesthetized 
with Nembutal, the above-mentioned spherical particle dispersion liquid were poured in. Observation of the 
appearance of lungs and production of an organization intercept were performed after two weeks. Lung 
infarction was observed by all four animals, when spherical particle dispersion liquid were poured into four 
rats, respectively and the organization intercept was observed. The particle size of the particle which 
blockaded the blood vessel was in the range of 53 micrometers - 94 micrometers. 
[0059] 

As mentioned above, it was possible to have performed a positive plug by using the particle which consists 
of a hydrophilic ingredient of this invention as a blood vessel plug ingredient. 
[0060] 
<Example 4> 

If the addition of 9.1 g and a white product removed having been referred to as 24.8g, it obtained white 
precipitate completely like the example 2, and the addition of alpha-cyclodextrin measured the modulus of 
elasticity in tension of a cast film, and water content. The result was shown in Table 1. When the film was 
taken out from the water after 5-hour immersion in purified water, while water had spread on the film 
front face, the Hagi ****** was not observed in water. 
[0061] 

<The example 2 of a comparison> 

If it removed having not added alpha-cyclodextrin, white precipitate was obtained like the example 2, and 
the modulus of elasticity in tension of a cast film and water content were measured. The result was shown 
in Table 1 . When the film was taken out from the water after 5-hour immersion in purified water, the Hagi 
****** was observed in water on the film front face immediately after, it was unsuitable as a blood vessel 
plug ingredient, and ****** was found. 
[0062] 

<The example 3 of a comparison> 

Although the addition of alpha-cyclodextrin obtained white sediment completely like the example 2 if it 
removed that the addition of 34.6g and a white product set to 37.7g, insoluble matter existed to the 
methylene chloride and, as for this white sediment, the white foreign matter existed in the cast film. 
[0063] 

It is guessed that the part could not carry out inclusion, but became free alpha-cyclodextrin, and became 

a foreign matter in the cast film among added alpha-cyclodextrin. 

[0064] 

<The example 4 of a comparison> 

The water solution made to dissolve polyethylene-glycol 1.5g of a mean molecular weight 2000 in the 
purified water of 10mL(s) and the cyclodextrin saturated water solution made to dissolve 14.5g 
alpha-cyclodextrin in the purified water of 100mL(s) were mixed at the room temperature, and the 
supersonic wave was left at the room temperature as it was after the exposure for 10 minutes all night. 
After centrifugal separation, with purified water, it washed twice, the vacuum drying was carried out, and 
the white product was obtained. 
[0065] 

The white product was not dissolved in chloroform, a tetrahydrofuran, and an acetone, therefore the cast 
film was not obtained. Although it dissolved in dimethyl sulfoxide, since inclusion separated by the 
dissolution and it became cyclodextrin and the mixture of a polyethylene glycol, it dissolved in purified 
water easily. Moreover, it did not fuse, although the heat press of the white product was carried out at 
250 degrees C, and the film was not obtained. As mentioned above, the film of the clathrate compound 
which consists of a polyethylene glycol and alpha-cyclodextrin was not obtained with the cast method and 
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scorification. 
[0066] * 

From the nuciear-magnetic-resonance spectrum, cyclodextrin 1 molecule was carrying out inclusion of the 
two repeat units of a polyethylene glycol. Therefore, the rate of alpha-cyclodextrin to a polyethylene 
glycol was a high value of 1106 % of the weight. Thus, when much cyclodextrin carried out inclusion of a 
large number to the whole polymer chain, a polymer chain makes it upright there is no water nature, and, 
in addition to not dissolving and swelling, it was inferior to water at organic solvent solubility, and since 
thermofusion was not carried out, it was not able to be used, having processed it as a film or a particle. 
[0067] 
[Table 1] 
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[Translation done.] 
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